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(54) 

(57) In accordance with the present invention, a 
method and system of the present invention delivers a 
message notification to a subscriber having a wireless 
device. The message notification can be received within 
a wireless communication network such as a cellular 
telephone network. This message notification is for- 
warded to the wireless device of the subscriber and indi- 
cates that the subscriber has a waiting message. In 
another aspect of the invention, a message notification 
can be torwarcied to a wireless device by receiving 
within a wireless communication network a message 
notification from a private base station that is connected 
into a premises based local area network. The premises 
based local area network receives the message from a 
message provider and stores it within a premises based 
to personal computer which generates the message 
notification. Messages may be any form of stored or 
recorded message, including e-mail, voice-mail and fac- 
simile. 
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Description 

FIELD OF THE INVENTION 

[0001 ] This invention relates to forwarding a message s 
notification to a subscriber through a wireless communi- 
cation network to indicate a waiting message, and for 
forwarding a message notification using a private base 
station. 

10 

BACKGROUND OF THE INVENTION 

[0002] When a recorded message is left for an individ- 
ual, having an e-mail address, voice-mail box, facsimile 
or any other form of communication where a message is is 
recorded or stored for later delivery, the intended recipi- 
ent of the message must access the system where the 
message is recorded to receive the message. Recorded 
communication forms include voice-mail and message 
services like an on-line service such as Compuserve, 20 
America On-Line or Prodigy. With a recorded message 
system, the intended recipient has no way of knowing if 
a message is waiting without periodically accessing the 
system. This may require logging on to a computer and 
retrieving an e-mail from the subscriber mailbox or dial- 25 
ing in to a voice-mail system. When a recipient is not 
already on-line, this is an annoyance because it takes 
time and is frustrating to access a voice-mail system or 
log onto a computer from a remote location just to deter- 
mine if there are any messages stored within for the 30 
subscriber. 

[0003] This problem often results in customer dissat- 
isfaction with the message service provider. 

SUMMARY OF THE INVENTION 35 

[0004] In accordance with this present invention, a 
subscriber with any number of message storage 
accounts can have a message notification delivered to 
their wireless communication device indicating that a 40 
message is stored and available for retrieval. A mes- 
sage notification is received within a wireless communi- 
cation network from a message storage provider. The 
message notification indicates that a message is wait- 
ing for a subscriber, such as e-mail and voice-mail 45 
stored within a subscriber mailbox, or a facsimile stored 
in a memory. The subscriber typically registers the wire- 
less device with the wireless communication network 
before a message notification can be forwarded to the 
wireless device. so 
[0005] In one aspect of the present invention, the wire- 
less communication network is a cellular telephone net- 
work. A message notification is received within a 
messaging center, which forwards the message notifi- 
cation through a mobile switching center to a wireless 55 
device of the subscriber to indicate to the subscriber 
that a message is waiting for the subscriber. This mes- 
sage notification also can be stored within the wireless 



communication system to facilitate retrieval of the mes- 
sage if the subscriber cannot be reached on the first 
attempt. The home location register also can be queried 
to determine the location of the subscriber. 
[0006] Additionally, for messages with associated 
alphanumeric characters, the wireless device includes 
an LCD or similar display for displaying the origin and 
address of the message. 

[0007] A private base station can be part of a 
premises based local area network and can receive a 
message notification from a personal computer also 
connected into the local area network. In accordance 
with one aspect of the present invention, a premises 
based local area network includes in communication 
therewith a personal computer to which messages are 
delivered from the message provider. 
[0008] For e-mail messaging systems, a network 
interface unit interfaces with the telephone network and 
receives e-mail messages from the network for delivery 
over the local area network to the personal computer. 
The private base station receives the e-mail notification 
from the personal computer over the local area network 
and transmits the e-mail notification to the mobile 
device either directly or through the wireless communi- 
cations network such as a cellular telephone network. 
Typically, when a subscriber is registered with the pri- 
vate base station, the e-mail notification is received and 
the subscriber then knows it should log into the personal 
computer on the local area network and retrieve the e- 
mail message. Also, in some designs the e-mail notifica- 
tion can be received through a digital control channel. 
[0009] For voice messaging systems, an interface unit 
interfaces with the telephone network and receives 
voice-mail messages from the network for delivery over 
the local area network to the telephone. A voice mes- 
sage notification is received within a messaging center, 
which forwards the voice message notification through a 
mobile switching center to a wireless device of the sub- 
scriber to indicate to the subscriber that a voice mes- 
sage is waiting for the subscriber. This voice message 
notification also can be stored within the wireless com- 
munication system to facilitate retrieval of the voice 
message if the subscriber cannot be reached on the 
first attempt. The home location register of the sub- 
scriber also can be queried to determine the location of 
the subscriber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 0] This invention and its mode of operation will be 
more clearly understood from the following detailed 
description when read with the appended drawings in 
which: 

FIG. 1 shows a simplified block diagram of a cellular 
switching system, its logical entities as well as the 
relative connection with the public switched tele- 
phone network, a private base station contained in 
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a residential premises, and connected to a local 
area network and a personal computer for receiving 
the e-mail messages from an e-mail provider; and 
FIG. 2 shows a more detailed view of the premises 
based local area network; 
FIG. 3A is another view of an e-mail provider that 
generates an e-mail notification to a cellular net- 
work" 

FIG. 3B is a view of a facsimile or voice-mail pro- 
vider that generates a voice-mail notification to a 
cellular network; 

FIG. 4 shows a high level flow chart depicting one 
example of the invention in operation; 
FIG. 5 shows a high level block diagram of a private 
base station separated into identifiable circuit sec- 
tions; . . , 
FIG. 6 shows a high level block diagram of a private 
base station visiting location register separated into 
identifiable circuit sections; 
FIG. 7 shows a registration/network update process 
through which a mobile station gains access to a 
private base station; 

FIG. 8 shows a network cancellation process which 
details how a registration of a mobile station with a 
private base station is canceled; and 
FIG. 9 shows a network process which provides an 
incoming call transaction flow for a mobile station 
with a private base station; 
Throughout the drawings, the same element when 
shown in more that one FIG. is designated by the 
same reference numeral. 

ncTAll Pn INSCRIPTION 

[001 1] Referring now to FIG. 1 . there is shown a sim- 
plified block diagram of a cellular switching system 
forming part of a wireless cellular phone network illus- 
trated generally at 9, its logical entities as well as the rel- 
ative connection with the public switched telephone 
network 14 and a private base station 20. and a 
premises 100 having a local area network 102 with the 
private base station (PBS) 20. a personal computer 
(PC) 104 and network interface unit (NIL)) 106 for inter- 
facing with a telecommunications network such as the 
pubic switched telephone network and receiving e-mail 
messages. The cellular concept is well known and is 
described in general in the Bell System Technical 
Journal, Volume 58. Number 1 . January 1979, and spe- 
cifically in an article entitled The Cellular Concept by 
V.H. MacDonald. on pages 15 through 41 of this journal, 
the disclosure which is hereby incorporated by refer- 
ence. 

[0012] Included within the cellular switching system 
are mobile stations (MS) 10, mobile switching center 
(MSC) 12. the public telephone switched network 
(PSTN) 14, a cellular base station (CBS) 13. a home 
location register (HLR) 15, a visiting location register 
(VLR) 1 6, a private base station visiting location register 



(P-VLR) 30, and a private base station (PBS) 20, which 
is part of the premises based local area network 1 02. A 
subscriber station telephone set 19 is illustratively 
shown connected to the public telephone switched net- 
5 work 14 through the LAN 102 via an interface device 
1 10. In this particular example, the private base station 
is illustrated as part of a residential premises 100. 
shown with the dotted lines. A mobile station 10 is 
shown contained in the residential premises. The cellu- 
ro lar switching system also includes a messaging center 
(MQ108. 

[001 3] For clarity, mobile switching center 1 2 is illus- 
tratively shown connected to mobile switching center 18 
and network operation controller (NOC) 17. The mobile 
is switching center 18 is part of the overall cellular sys- 
tems operation and may similarly have a home location 
register, a visiting location register, a P-VLR, as well as 
multiple cellular base stations associated therewith. It is 
understood that other mobile switching centers also 
k may be part of the cellular system. The network opera- 
tion controller provides overall control and thereby 
ensures that the operation of the whole cellular system 
is supported and serviced. 

[0014] The mobile station 10 and base station 20 are 
25 designed to operate in a cellular system in accordance 
with the Telecommunications Industry Association (TIA) 
Interim Standard (IS)-136. dated December 1994. The 
mobile station 10 is illustrated as a cellular telephone. 
However, the invention is not restricted to the use of eel- 
so lular telephones. Other wireless services such as cord- 
less telephones or wireless pagers could be used. 
[001 5] The mobile switching center 12 performs all the 
switching functions related to call delivery and is inter- 
connected to the public telephone switched network 14. 
35 the home location register 15. the visiting location regis- 
ter 16 and the cellular base station 13. 
[0016] The home location register 15 maintains a data 
base, profile record and call routing information or a 
pointer to the call routing information for all mobile sta- 
ff tions in a particular assigned home area. Tne visiting 
location register 16 maintains a data base for call rout- 
ing information or a pointer to the call routing informa- 
tion for those mobile stations which are visiting its 
assigned area of coverage. 
45 [0017] The private base station visiting location regis- 
ter 30 performs the interface functions between a pri- 
vate base station, such as station 20. and both the 
home location register 1 5 and the visiting location regis- 
ter 16 for holding both call routing information and, order 
so or registered position information for the mobile stations 
that are currently registered with the private base sta- 
tion. The private base station visiting location register 
30 is also responsible for administering spectrum utili- 
zation and operations of the private base station 20. 
[0018] The functions for the private base station visit- 
ing location register 30 may be conveniently summa- 
rized as follows: 
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1 . Authorize new private base station operation. 

2. Download private base station operating param- 
eters and performs operation administration. 

3. Authenticate ail calls received from private base 
station. 

4. Perform Registration Notification task to 
HLR/VLR when network update is received from 
private base station. 

5. Perform mobile station inactive task to HLR/VLR 
when network cancellation is received from private 
base station. 

[001 9] The private base station 20 qualifies for private 
(or non-public) mode time-division-multiple-access 
(TDMA) cellular operation under IS-136 cellular radio 
interface, which permits a cellular mobile station to reg- 
ister with a private base station to receive or originate 
calls through a land-line connected to the public tele- 
phone switched network instead of through a cellular 
base station, such as cellular base station 13, con- 
nected in the regular public cellular system. Specifically, 
this radio interface provides the digital control channel in 
accordance with TIA-IS-136.1 and the traffic channels 
and control channel in accordance with TIA IS-136.2 for 
communication with the mobile station. The private 
base station can support the registering of multiple 
mobile stations, e.g., cellular telephones. A modem 
interface between the private base station and the pri- 
vate base station visiting location register also is sup- 
ported by the radio interface. 
[0020] As shown in FIGS. 1 and 2, the wireless com- 
munication network, in a form of the cellular communi- 
cation network 9, communicates with a premises based 
local area network 102 via a private base station. The 
local area network 102 includes the private base station 
20 and a personal computer 104. the standard tele- 
phone is connected by an RJ-11 connection 112 to an 
interface device 110 that allows the telephone to com- 
municate in the public switched telephone network 14. 
[0021] In one aspect of the present invention, an e- 
mail is delivered to the personal computer 1 04 of a sub- 
scriber of the e-mail service via the public switched tel- 
ephone network 14 such as from a commercial e-mail 
provider 114, such as an internet provider or possibly 
other commercial services such as Prodigy, America 
On-Line and Compuserve, which has received the e- 
mail message from another computer 1 18. Of course, to 
receive the e-mail message, the personal computer 104 
must be on and able to receive a notification. Unless the 
subscriber to that commercial service happens to be 
logged-on to the internet or in communication with the 
particular commercial service, there is no way that the 
subscriber knows that an e-mail message is waiting in a 
subscriber mailbox 116 of the commercial provider. 
Alternatively, if the message has been forwarded 
through the premises based local area network 102 to 
the personal computer 104, the subscriber must check 
the e-mail on his personal computer 104 



[0022] When the personal computer 1 04 receives an 
e-mail, it generates an e-mail notification, which the pri- 
vate base station 20 then receives and forwards either 
directly to a wireless device such as the cellular tele- 

5 phone 10 or into the wireless communication network, 
e.g., the cellular telephone network and then to the wire- 
less device, in this instance a cellular telephone. Typi- 
cally, the e-mail notification includes some identification 
of the e-mail sender such as the computer or telephone 

10 address and perhaps the name and other identification 
information if available. 

[0023] The land premises based local area network 
102 can operate at about 100 - 200 kilobytes per sec- 
ond. Those skilled in the art can choose the appropriate 
15 components for the various parts of the local area net- 
work. 

[0024] FIG. 3A illustrates another embodiment where 
a commercial provider forwards an e-mail notification 
directly to a messaging center 108. An e-mail provider 

20 such as America On-Une, Prodigy or Compuserve has 
a subscriber post office where e-mail messages are 
stored. The e-mail provider 114 receives an e-mail mes- 
sage from a source such as another personal computer 
118 and stores the e-mail message in the subscriber 

25 mailbox 116. The e-mail provider 114 then forwards an 
e-mail notification into the cellular telephone network 9. 
The messaging center 108 receives the e-mail notifica- 
tion and forwards it to a mobile switching center 12, 
which in turn forwards the e-mail notification to a cellular 

30 telephone or other wireless device of the subscriber to 
notify the subscriber that an e-mail message is waiting. 
[0025] In both embodiments above, the cellular phone 
(or other wireless device), would include a display 120 
and small storage device 122 as shown in FIG. 2 where 

35 the different e-mail notifications can be stored and then 
displayed. If necessary, the different e-mail notifications 
could be scrolled and a telephone call made to an e- 
mail provider to obtain further information about the 
desired e-mail notifications. The message could possi- 

40 bly be retrieved in some instances by dialing the e-mail 
provider. In some instances, the e-mail notification 
could be transmitted over a digital control signal (chan- 
nel). Also, an example of a cellular phone that could be 
used for the present invention includes an IS-136 cellu- 

45 lar phone. 

[0026] FIG. 3B illustrates another embodiment where 
a facsimile or voice-mail provider forwards a facsimile or 
voice-mail notification directly to a messaging center 
108. A facsimile or voice-mail provider has a subscriber 

50 mailbox where facsimile or voice-mail messages are 
stored. The voice-mail provider 124 receives a facsimile 
or voice-mail message and stores the message in the 
subscriber mailbox 126. The facsimile or voice-mail pro- 
vider 124 then forwards a message notification into the 

55 cellular telephone network 9. The messaging center 
108 receives the message notification and forwards it to 
a mobile switching center 12, which in turn forwards the 
message notification to a cellular telephone or other 
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"wireless device of the subscriber to notify the subscriber 
that a message is waiting. 

[0027] Using, as an example, an IS-136 phone, one 
embodiment of the present invention provides message 
notification of stored facsimile and ability for a sub- s 
scriber to have the stored facsimile forwarded to another 
location. In particular, when the facsimile provider 124 
receives a facsimile, it is stored in a facsimile mail box 
126. A message notification is provided to the sub- 
scriber, as described above for a voice-mail message, i 
The subscriber may then contact the facsimile sub- 
scriber and arrange to have the facsimile forwarded via 
the PSTN 128 to another device 130. That other device 
might be the subscribers office facsimile machine, a 
third party facsimile machine, or the wireless device is 

itself. k . . 

[0028] FIG. 4 illustrates a high level flow chart showing 
one method that could be used in the present invention. 
For purposes of clarity, block numbers begin with 
numerals starting in the 200 series. As illustrated, an e- 20 
mail message is first generated such as from a personal 
computer 118 (Block 200). sent to the e-mail provider 
114 and forwarded through the public switched tele- 
phone network 1 4 (Block 202) into the network interface 
unit 106 of the premises based local area network 102 & 
(Block 204). In this particular example, the personal 
computer 1 04 receives the e-mail message (Block 206). 
The personal computer 104 then generates an e-mail 
notification (Block 208) having the e-mail address and 
the party name if known. The private base station 20 a 
then transmit the e-mail notification into the cellular 
phone network (Block 210). The messaging center 108 
of the cellular telephone network receives the e-mail 
notification (Block 212) and forwards it to the mobile 
switching center (Block 214). The mobile switching 3 
center then forwards the e-mail notif ication to the sub- 
scriber wireless device (Block 216). which signals that 
an e-mail is waiting (Block 218) such as by display. 
[0029] There now follows for purposes of clarity only, 
a description of a private base station that could be < 
used with the present invention. 
[0030] Referring again to FIG. 1 . the private base sta- 
tion 20 is limited to a very low level of transmitted power 
to restrict coverage to a relative small area. This allows 
the private base station to reuse the same radio fre- 
quency spectrum used by the macro cellular systems as 
long as the frequency of use selected by the private 
base station is different from the cell for the regular pub- 
lic or macro cellular system in whose area of coverage 
the private base station is located. The operating fre- 
quency spectrum for the private base station is selected 
in a way that insures no interference to the macro cellu- 
lar system. This is achieved by directing the private 
base station to perform channel scanning and interfer- 
ence measurements before selecting its operating fre- 
quencies. While operating in its normal mode awaiting 
receipt of an incoming call or an off-hook request from a 
registered mobile station, the private base station 20 



continually broadcasts digital control channel informa- 
tion containing its identity and system parameters. 
[0031] An IS-136 compliant mobile station can search 
for a private base station's control channel transmission 
using a number of techniques. One of these may be 
based on the mobile station's prior knowledge of the pri- 
vate base station's existence. Another may be in 
response to a mobile station user manually directing the 
mobile station to search for the private base station. In 
yet another technique the mobile station, upon finding 
the control channel of the private base station, automat- 
ically goes through a series of controlled procedures to 
obtain registration with the private base station. 
[0032] Once a mobile station, for example, station 10. 
obtains a successful registration with the private base 
station 20. the private base station 20 makes a modem 
connection to the private base station visiting location 
register 30 to update the mobile station's temporary line 
dialing number (TLDN). The temporary line dialing 
number in this case will be the private base station's 
land-line number (LLN). Hence, when an incoming call 
is directed to a particular mobile station 10. information 
including the temporary line dialing number for this 
mobile station is accessed from the private base station 
visiting locating register 30 through the home location 
register 15 or the visiting location register 16 and the 
call routed to the private base station's LLN. It is also 
understood that the temporary line dialing number may 
be stored in either the home location register 15 or the 
visiting location register 16. and the mobile switching 
center 12 then accesses this TLDN from this register. 
The private base station 20 detects the ring for an 
incoming call and sends an alerting signal or page to 
the registered mobile station. Following the mobile sta- 
tion's response to the alerting signal, private base sta- 
tion 20 establishes a traffic channel for the mobile 
station and generates an off-hook condition to connect 
the incoming call through the private base station to the 
mobile station. 

[0033] The private base station 20 supports the regis- 
tering of multiple mobile stations and. provides a per- 
sonalized call delivery feature for each registered 
mobile station. In order to provide the personalized call 
delivery feature, during the TLDN update for the mobile 
station at the private base station visiting location regis- 
ter 30, additional information elemente. i.e., digits, are 
added to the TLDN update for distinguishing a particular 
mobile station with the private base station 20. During 
the registration of a mobile station with the private base 
station, a local unique address is generated at the pri- 
vate base station. This local unique address may be 
either advantageously generated from the mobile sta- 
tion identification number contained in each mobile sta- 
tion or generated from an ordered position assigned by 
the private base station for each portable station regis- 
tered with the private base station. 
[0034] Thus by way of illustrative example of the oper- 
ation of the ordered position registration, the mobile sta- 
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tion that registers with the private base station 20 is 
inserted in registered position 1 by the private base sta- 
tion visiting location register 30, and the second mobile 
station is inserted in registered position 2 by the private 
base station visiting location register 30 and so forth. 5 
This ordered position information is advantageously 
treated as the local unique address or a sub-address by 
the private base station 20 for each mobile station reg- 
istered with it. A distinct identity of binary digits for each 
mobile station distinguishing it from all other mobile sta- w 
tions registered with private base station 20 is obtained 
thereby. 

[0035] The private base station receives the binary 
digits describing the order of registered position in the 
same manner as caller-ID delivery is achieved. The is 
ordered position information is appended to the caller- * 
ID message that accompanies an incoming ring signal 
or is appended to the time slot allocated for the caller-ID 
message when such message is not present. By way of 
example, switching offices that provide caller ID mes- 20 
sages to a telephone station capable of decoding and 
storing the incoming telephone number are either 
shown or described in U.S. Patent 4,277,649 which 
issued to D. Sheinbein on July 7, 1 981 . 
[0036] Knowing the order of registered position, the 25 
private base station along with the help of a mobile sta- 
tion user's profile stored in the private base station can 
support additional features like 

1 . Caller name display on the phone; 30 

2. distinctive alerting; 

3. Call blocking; 

4. Incoming call log; and 

4. Telephone answering device/message support. 

35 

[0037] Shown in FIG. 5 is a high-level bloc* diagram 
of private base station 20 separated into identifiable cir- 
cuit sections. A radio frequency (RF) circuit 21 performs 
the radio frequency signal processing. Included in this 
circuit is a radio frequency receiver section which 40 
receives the radio frequency signal from mobile stations 
and, after appropriate filtering and down conversion, 
produces I and Q signal for an RF CODEC 22 which is 
connected to the RF circuit 21 . A radio frequency trans- 
mit section in RF circuit receives the I and Q signals 45 
from the RF CODEC 22, converts these signals to the 
appropriate radio frequency range and amplifies them 
for wireless transmission via antenna 32. 
[0038] The RF CODEC 22 performs analog-to-digital 
(A/D) conversion of the I and Q signals received in the so 
receiver section of the RF circuit 21 and digital-to-ana- 
log (D/A) conversion of the I and Q signals provided to 
the transmitter section of the RF circuit 21. The RF 
CODEC 22 also performs modulation for the transmis- 
sion path. 55 
[0039] Connected to the RF CODEC 22 is a digital sig- 
nal processor (DSP) 23 which performs ail the base- 
band signal processing for the private base station 



applications. This involves speech encoding/decoding, 
time-division-multiple-access framing/deframing, chan- 
nel encoding/decoding, and other modem functions 
such as, for example, automatic gain control, symbol 
timing recovery, synchronization, and the like. A user 
CODEC 25 performs conversion of digitally sampled 
speech signals to analog speech signals and also per- 
forms conversion of analog speech signals to digitally 
sampled speech signals. 

[0040] Referring now to FIG. 6 of the drawings, there 
is shown a general block diagram of a private base sta- 
tion visiting location register 30. This private base sta- 
tion visiting location register 30 may be geographically 
located away from or co-located with either a visiting 
location register or a home location register, with which 
it receives and provides private base station informa- 
tion. Moreover, the functions provided by the private 
base station visiting location register 30 also may be 
integrated into a visiting location register or a home 
location register, and such operation is hereby antici- 
pated. The elements employed in the private base sta- 
tion register are computer 300, modem 330, control 
interface modules 340, 341 and 342, disk storage unit 
343 and a plurality of databases 31 0, 330, 335 and 340. 
[0041 ] The input to the private base station register 30 
from a private base station, such as private base station 
(20 in FIG. 1), is provided over two-way communications 
lines 631 to the modem 330. The communications 
modem 330 may be a modem pool and typically pro- 
vides data communication between multiple private 
base stations and the private base station visiting loca- 
tion register through the public telephone switched net- 
work. In providing this communication, any number of 
well known protocols that exists in the industry today 
may be used. By way of example, modem protocols 
such as V22, V.22 bis or Bell 212 are all suitable for 
communications between the modem 330 and a private 
base station through the public telephone switched net- 
work. It is also possible to have a packet data protocol 
provide the two-way communications requirement. For 
example, an X.25 packet data protocol may be used in 
providing this communication. 
[0042] Also connected to the communications inter- 
face module 340 are integrated services digital network 
(ISDN) communications lines 632. Although ISDN are 
shown, other lines may suitably be used in providing this 
communication, as well. The ISDN lines 632 are con- 
nected directly to the communications interface module 
340 and enable the private base station visiting location 
register 30 to maintain communications between the 
home location register (15 in FIG. 1) and the visiting 
location register (16 in FIG. 1). Protocols that may be 
used in providing this ISDN communication may be, by 
way of example, either IS-41 or SS7 which are well- 
known in the industry. 

[0043] The data signals received by modem 330 over 
both communications lines 631 and 632 are provided to 
a communications interface module 340. The data 
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received by the interface module 340 is couple to the 
input/output control module 341 for processing by the 
computer 300 or for input to or accessing one or more of 
a series of databases, illustratively shown as database 
310, 330. 335 and 345. as well as a disk storage 
medium 343. via the peripheral control interface module 
342. The peripheral control interface module 342 inter- 
faces the computer 300 and communications lines to 
the appropriate ones of the series of databases, or data 
files in accordance with the service or task being per- 
formed. 

[0044] Each one of the series of databases 310. 330, 
335 and 345 may contain specific information. For 
example, the database 310 may contain information of 
frequency allocations of surrounding cellular systems. 
Database 330 may contain information of private base 
stations operating parameters determined by the pri- 
vate base station's location. Examples of a private base 
station operating parameters are its operating fre- 
quency, transmitted power, authorization time, and the 
like. Database 335 may contain mobile station order of 
registered position information with the private base sta- 
tion and also private base station profiles. Examples of 
private base station profiles are "Call Waiting" and 
"Caller ID" that are provided by the public telephone 
switched network, and also any private base station 
location register 30. It is to be understood that other 
databases providing additional services or tasks also 
may be interfaced With the computer 300 via the periph- 
eral control interface module 342. 
[0045] Disk storage 343 may contain operational infor- 
mation that is applicable to the cellular system in gen- 
eral, such as operation parameters that are required for 
interfacing the private base station visiting location reg- 
ister with home location register and visiting location 
register. 

[0046] Contained in the computer 300 are a data proc- 
essor 304. random access memory (RAM) 305 and 
read only memory (ROM) 306. This processor 304 
responds to data input into input/output control mode 
341 And with input from random access memory 305 
and read only memory 306. processor 304 also pro- 
vides the data to the processor bus 301 for facilitating 
data exchanges between the plurality of databases and 
the communications interface module 340 via the 
peripheral control interface module 342. 
[0047] Referring next to FIG. 7, there is shown a reg- 
istration/network update process though which a mobile 
station, such as mobile station (10 in FIG. 1). gams 
access to a private base station, such as private base 
station (20 in FIG. 1). The private base station initially 
authorizes the mobile station to obtain registration 701 
through it. After such initial authorization, the mobile 
station remains on the digital control channel. The pri- 
vate base station then seeks authorization 703 for reg- 
istration of the mobile station from the private base 
station visiting location register. The camping of the 
mobile station on the digital control channel can be ter- 



minated by the host private base station if proper 
authorization from the private base station visiting loca- 
tion is not obtained. During the registration process, the 
home location register (15 in FIG. 1) or visiting location 
5 register (16 in FIG. 1) is provided a call forwarding 
number 705 from the private base station visiting loca- 
tion register (the private base station's LLN) for the 
mobile station. 

[0048] There are two kinds of registration processes 
10 that take place between the mobile station and the pri- 
vate base station. One is the initial registration of the 
mobile station with the private base station. In this case, 
the private base station has no prior knowledge of the 
mobile station and will not accept its attempt to register 
is unless the primary user of the private base station 
directs the private base station to do so. This accept- 
ance process can be accomplished by the primary user 
pressing a registration button on the base station and 
then to prevent fraudulent registration, for example. 
20 entering a coded sequence of digits which only he or 
she knows. Once a mobile station obtains initial regis- 
tration, it can automatically obtain subsequent registra- 
tion with the private base station upon its arrival within 
the private base station's coverage area. Thus, this sub- 
25 sequent registration does not require intervention of the 
primary user of the private base station in any manner. 
[0049] The registration process begins when an 
authorized mobile station sends a test registration (reg- 
istration sequence) 700 to the private base station. This 
so registration/network update process is summarized 
below and also illustrated in FIG. 7. 



1 . The mobile station sends a test registration 700 
which includes the mobile station's identification 

35 (mobile station ID) and the mobile station's elec- 
tronic serial number (ESN) to the private base sta- 
tion. 

2. The private base station sends back a registra- 
tion accept signal 701 to the mobile station. 

40 3. The private base station establishes a modem 
call702totheP-VLR. 

4. The private base station performs an authentica- 
tion task 703 to satisfy P-VLR's requirements. 
5 The P-VLR sends and acknowledge or negative 
45 acknowledge (ACK/NACK) 704 to the private base 
station in response. 

6. Receipt of the NACK response cancels further 
transaction by the private base station and the 
mobile station registration attempt will be canceled. 

so Depending on the situation, the private base station 
may also be directed to shut down and retry regis- 
tration at some subsequent time. 

7. Following receipt of an ACK, the private base sta- 
tion performs a network update 706 when the 

55 mobile station ID. mobile station ESN, land-line 
number as well as the order of registered position 
obtained for the mobile station are sent to the P- 
VLR. The order of registered position uniquely iden- 
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tffies the mobile station among other currently reg- 
istered mobile stations within the private base 
station. 

8. The P-VLR sends a Registration Notification 705 
to either the HLR or VLR. If the mobile station is in 
its home cellular coverage area, the notification will 
be directed to the HLR. Otherwise, the VLR will 
receive the notification. In the later case the HLR for 
the mobile station's home area will also be notified 
of the registration notification. 

9. The HLR or VLR sends an ACK or NACK 707 to 
the P-VLR. If an NACK is send, the denial could 
depend on a number of factors that depend on the 
service provider. For example, the provider may find 
that the mobile station does not have a valid service 
with it, or a second example could be that the 
mobile station does not have a valid mobile ID 
number, or it could be any other similar reason. 

10. The P-VLR sends corresponding ACK or NACK 
708 to the private base station. 

1 1 . After receipt by the private base station of the 
ACK or the NACK, the modem call is terminated 
709. 

12. If an NACK is sent to the private base station by 
the P-VLR, the private base station sends a regis- 
tration cancellation 710 to the mobile station. 

[0050] The first mobile station registered with the pri- 
vate base station in this process is allocated the position 
location number 1 . The subsequent mobile stations reg- 
istered with the private base station are given corre- 
spondingly increasing numbers. A private base station 
are given correspondingly increasing numbers. A pri- 
vate base station can typically support, by way of exam- 
ple, 10 such registrations, although more or less may be 
desired and the private base station suitably configured 
to accommodate different numbers. If a new mobile sta- 
tion registration request is properly received which 
exceeds the number then allocated for supporting regis- 
tered mobile stations, the least used mobile registration 
number will be vacated to make room for the new one. 
Once registered, the mobile station does not need to re- 
register in this particular sense. Whenever the mobile 
station attempts to obtain subsequent registration for 
service with the private base station, the registration 
location number for the mobile station remains 
unchanged, assuming some minimal level of periodic 
use. During the process of subsequent service provi- 
sion, the private base station always sends to the pri- 
vate base station visiting location register 30 the same 
registration location number for a particular mobile sta- 
tion. Also, it is understandable that the information 
exchange for a new mobile station registration will be 
much extensive when compared to its subsequent reg- 
istration with the private base station. 
[0051] Referring now to FIG. 8, there is shown a net- 
work cancellation process in which a pre-established 
and existing registration of a mobile station with a pri- 



vate base station is canceled or terminated. The net- 
work cancellation process begins when an authorized 
mobile station moves out of the private base station's 
coverage area or the mobile station's power is turned 

5 off. When the mobile station moves out of the coverage 
area of the private base station, the resulting loss of 
communication from the mobile station is detected by 
the private base station. Also, when the mobile station's 
power is turned off, the mobile station performs power- 

70 down registration. When either of these two events 
occurs, the network cancellation process is executed by 
the private base station. Through this process, any call 
forwarding to the private base station's land-line number 
for the mobile station is cancelled. This network cancel- 

is lation process is summarized below and also illustrated 
in FIG. 8. 

1. The mobile station performs power-down regis- 
tration 800. 

20 2. The private base station establishes a modem 
call to the P-VLR 801. 

3. The private base station performs an authentica- 
tion task to satisfy the P-VLR's requirements 802. 

4. The P-VLR sends either an ACK or a NACK in 
25 response 803. 

5. If the NACK response is received, the private 
base station cancels further transactions for this 
particular mobile station. The private base station 
also may be directed to shut down or to attempt a 

30 retry later at authentication. 

6. If an ACK response is received, the private base 
station performs network cancellation 804 by send- 
ing the mobile station ID and the mobile station 
ESN to cancel call forwarding of telephone calls to 

35 the mobile station which has either moved out of 
the coverage area or whose power is turned off. 

7. The P-VLR sends a mobile station inactive signal 
805toHLR/VLR. 

8. The HLR/VLR then sends either an ACK or a 
40 NACK 806 to the P-VLR. 

9. The P-VLR sends a corresponding ACK or NACK 
807 to the private base station. 

10. Followed by the sending of the ACK or NACK to 
the private base station, the modem call is termi- 

45 nated 808. 

[0052] The user of a mobile station may elect to termi- 
nate communication with a private base station and 
reenter his or her mobile station into the cellular system. 

so A mobile station may exercise this option, when, for 
example, service at the private base station is not avail- 
able due to the single land-line connection to the public 
telephone switched network being occupied by another 
mobile station communicating through the shared pri- 

55 vate base station. 

[0053] Referring to FIG. 1 , a mobile station user may 
reenter the cellular system simply by, for example, 
pressing a cellular service button which executes a 
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process wherein service with the private base station is 
terminated and service with the cellular service provider 
in the public cellular system is established. Once cellu- 
lar service is established with, for example, cellular base 
station 13, a network update is performed by home 
location register 15 is the mobile station is located in its 
home coverage area or by visiting location register 16 it 
the mobile station is outside its home coverage area. 
Next, either home location register 1 5 or visiting location 
register 16 informs private base station visiting location 
register 30 that the identified mobile station has 
returned to the cellular system. The private base station 
visiting location register 30 then stores a mobile station 
inactive signal for the identified mobile station effectively 
inactivating or cancelling its call forwarding information. 
[0054] Once the land-line between the private base 
station 20 and the public telephone switched network 14 
becomes available, the network cancellation process 
illustrated in FIO. 8 is attempted by the private base sta- 
tion. Since call forwarding for the identified mobile sta- 
tion has already been cancelled in the private base 
station visiting location register 30, by the mobile station 
reentering the cellular system, executing this process 
confirms that the mobile station is presently not active 
with the private base station 20. 
[0055] Referring next to FIO. 9, there is shown a net- 
work process which provides an incoming call transac- 
tion flow for a mobile station registered with a private 
base station. All incoming calls for each one of the 
mobile stations registered with the private base station 
will be routed to the private base station's land-line 
number. The call transaction flow is summarized below 
and with reference to FIO. 9. 



1 . A call origination and the dialed mobile station ID 
are received from the public switched telephone 
network and routed to the MSC 900. Alternatively, 
the MSC may receive the call origination and the 
dialed mobile station ID from the cellular base sta- 
tion 13 in the public cellular system. 

2. The MSC sends a route request 901 to the 
mobile station's HLR (or to the VLR when the 
mobile station is a visiting station). 

3. The HLR forwards 902 the Route Request to the 
corresponding P-VLR which contains the registra- 
tion information for the mobile station. 

4. The P-VLR, returns the TLDN as well as the 
order of registered position 903 to the HLR (or to 
the VLR when the mobile station is a visiting sta- 
tion) as part of the routing information. In this case, 
the order of registered position is defined as a sub- 
address for the mobile station. 

5. The HLR adds mobile station ID and mobile sta- 
tion ESN to the routing information and returns 904 
the location request to the MSC which, in turn, for- 
wards this information 905 to the PSTN. 

6. The call is delivered by the PSTN, which may 
include caller ID, to the LLN, the sub-address con- 



taining order of registered position is also sent 
along with the caller ID 906 to the private base sta- 
tion. The private base station then sends a page 
907 to the mobile station along with the caller ID. 
5 The paged mobile station is the one which corre- 
sponds to the order of registered position. 

[00561 Based on obtaining an order of registered posi- 
tion for each of the mobile stations, the private base sta- 
re tion is able to advantageously offer various intelligent 
features which are personalized according to customer 
needs. For example, a calling party may have his or her 
name displayed on the mobile station for the convenient 
of the user at the mobile station. 
is [0057] The user of a registered mobile station is pro- 
vided with a separate memory space allocated at the 
private base station to store a directory of phone num- 
bers with names respectively associated with the tele- 
phone numbers. Upon receiving an incoming call for a 
20 particular mobile station (distinguished by the order of 
registered position), a calling party having a number 
that matches with one of the stored numbers in the 
directory will have his or her name sent to the mobile 
station by the private base station for display instead of 
25 the telephone phone number. 

[0058] The private base station is able to provide dis- 
tinctive alerting for a registered mobile station. The user 
of a registered mobile station can have, for example, a 
distinctive ringing sound (chosen from a group of ring 
30 sounds) associated with a particular calling party stored 
in his or her directory. Distinctive ringing is illustratively 
described in U.S. Patent No. 4,995,075, issued to Angk 
nlillo-Bent et al . When an incoming call is from the par- 
ticular calling party, the private base station is able alert 
35 the mobile station using the distinct ringing sound. 
[0059] The private base station is also able to provide 
a number of other advantageous functions based on 
obtaining an order of registered position for each of 
mobile stations. Features such as call blocking, an 
40 incoming call log, such as described in U.S. Patent No. 
5,386,460, issued to Boakes. et al. and a telephone 
answering function with personalized mailboxes are 
easily provided. For call blocking, the user has a choice 
of blocking an incoming call which number matches one 
45 of specified numbers stored in the directory. The incom- 
ing call log is advantageously provided in the private 
base station for each of the registered mobile station 
users. And the private base station allows personalized 
greetings to be stored in a mailbox for each of the regis- 
50 tered mobile stations. When an incoming call is directed 
to a particular mobile station and the user of this station 
does not respond, this personalized greeting is played 
to the calling party by the private base station. 
[0060] The advantages and beneficial features of the 
55 present invention now allow voice-mail and e-mail mes- 
sages to be delivered or stored within a subscriber mail 
box such as within a commercial e-mail provider or a 
voice-mail provider in a premises based local area net- 
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work personal computer while allowing notification to a 
mobile customer who is a subscriber to the system. The 
personal computer on the premises based local area 
network can generate the voice-mail or e-mail notifica- 
tion having message identity information to a premises s 
based private base station. Alternatively the voice-mail 
or e-mail provider can transmit directly into a wireless 
communication network such as the cellular telephone 
network. With the present invention, a subscriber can 
know if a voice-mail or e-mail message is waiting in the w 
subscriber mailbox and make appropriate arrange- 
ments to retrieve the stored message. 
[0061 ] What has been described is merely illustrative 
of the present invention. Other applications to wireless 
telephones, computers or other communication sys- is 
terns other than the disclosed system are contemplated 
as being within the knowledge of one skilled in the art 
and may be utilized without departing from the spirit and 
scope of the present invention. 

[0062] Where technical features mentioned in any 20 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the scope of each element identified by way of 2s 
example by such reference signs. 

Claims 

1 . A method for notifying a subscriber having a wire- 30 
less device comprising the steps of: 

a. receiving within a wireless communication 
network a message notification from a mes- 
sage provider that indicates a message is wait- 35 
ing in a subscriber mailbox; and 

b. forwarding said message notification to said 
wireless device of the subscriber. 

2. The method of claims 1 or 8, wherein said message 40 
is an e-mail message; or 

wherein said message is a voice-mail message; or 
wherein said message is a facsimile message. 

3. The method of claim 1 , further comprising the step 45 
of: 

a. registering said wireless device of the sub- 
scriber with said wireless communication net- 
work before said message notification can be so 
forwarded to the subscriber. 

4. The method of claim 1, wherein said wireless com- 
munication network comprises a cellular network, 
and further comprising the step of: ss 

a. receiving said message notification within a 
messaging center of said cellular network and 



forwarding said message notification through a 
mobile switching center to said wireless device 
of the subscriber. 

5. The method of claim 4, further comprising the step 
of: 

storing said message notification within said 
cellular network if the subscriber does not ini- 
tially receive said message notification; or 
querying a home location register to determine 
the location of the subscriber. 

6. The method claim 1 , further comprising the step of: 

a. displaying message information on a display 
of said wireless device. 

7. The method of claim 6 or 1 2, wherein the message 
information further comprises: 

a. message identity and source. 

8. A method for notifying a subscriber having a wire- 
less device comprising the steps of: 

a. receiving within a wireless communication 
network a message notification from a private 
base station connected to a premises based 
local area network, said local area network 
having received said message notification from 
a personal computer, said personal computer 
having received a message from a message 
provider. 

9. The method of claim 8, further comprising the step 
of: 

a. receiving said message notification within 
said wireless communication network; and 

b. forwarding said message notification to said 
wireless device of the subscriber. 

10. The method of claim 9, further comprising the step 
of: 

a. storing said message notification within said 
wireless communication network if the sub- 
scriber does not receive said message notifica- 
tion so as to attempt delivery at a later time. 

11. The method of claim 8, wherein said wireless com- 
munication network further comprises a cellular tel- 
ephone network; or 

wherein said wireless device further comprises a 
cellular telephone; or 

wherein said wireless device further comprises a 
cordless telephone; or 
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wherein said wireless device further comprises a 
wireless pager. 

1 2. The method of claim 8, further comprising the steps 

of: 5 

a. receiving message information with said 
message notification; and 

b. displaying said message information on a 
display of said wireless device. 10 

13. The method of claim 8, further comprising the step 
of: 

a. displaying said message notification on a is 
display of said wireless device. 

14. A method for notifying a subscriber having a cellular 
phone comprising the steps of: 

20 

a. receiving a message notification within a cel- 
lular telephone network from a private base 
station that is part of a premises based local 
area network; and 

b. forwarding said message notification to said 25 
cellular phone of said subscriber that is regis- 
tered with said private base station. 

1 5. The method of claim 14, further comprising the step 

of: 30 

a. receiving a message notification from said 
private base station through a digital control 
signal. 

35 

16. The method of claims 14 or 15, further comprising 
the step of : 

a. receiving identification information with said 
message notification; and 40 

b. forwarding said identification information to 
said cellular phone of the subscriber. 

17. A system for notifying a subscriber comprising: 

45 

a. a message provider that originates a mes- 
sage for delivery to a subscriber; and 

b. a wireless communication network that 
receives a message notification from said mes- 
sage provider indicating that said message is so 
waiting for said subscriber, wherein the wire- 
less communication network delivers said mes- 
sage notification to a wireless device of said 
subscriber. 

55 

18. The system of claims 17 or 21, wherein the mes- 
sage further comprises an e-mail message or is an 
e-mail message; or 



wherein the message further comprises a voice- 
mail message or is a voice-mail message; or 
wherein the message further comprises a facsimile 
message or is a facsimile massage. 

h The system of claim 17, wherein the wireless com- 
munication network further comprises: 

a. a cellular network, said cellular network 
including; 

b. a messaging center for forwarding said mes- 
sage notification to a mobile switching center 
and to a wireless device of the subscriber to 
indicate that a message is waiting. 

0. The system of claim 17, wherein said wireless 
device further includes a display indicating identifi- 
cation information of said message; or 
wherein said wireless device further comprises a 
cellular telephone; or 

wherein said wireless device further comprises a 
cordless telephone; or 

wherein said wireless device further comprises a 
wireless pager. 

M. A system for delivering a message notification to a 
subscriber having a wireless device comprising: 

a. a premises based local area network and 
including in communication therewith: 

a personal computer to which messages 
are delivered from a message provider, 
and a private base station for receiving a 
message notification from said personal 
computer, and 

b. a wireless communication network in com- 
munication with said premises based local area 
network for receiving said message notification 
from said private base station and forwarding 
said message notification to a wireless device 
of a subscriber to indicate that a message is 
waiting. 

22. The system of claim 21, wherein the premises 
based local area network further comprises: 

a. a network interface unit for interfacing with a 
telephone network and receiving messages 
from the telephone network for delivery over 
the local area network to the personal compu- 
ter. 

23. The system of claim 21 , wherein the wireless com- 
munication network further comprises: 

a. a cellular telephone network and said private 
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base station is in communication with said cel- 
lular telephone network and forwards said 
message notification into said cellular tele- 
phone network for delivery to a mobile device. 

5 

24. The system of claim 21, wherein said private base 
station transmits said message notification over a 
digital control signal. 

25. The system of claim 21 , further comprising: 10 

a. a premises based telephone; and 

b. a network interface device connecting the 
premises based telephone to the local area 
network. is 

26. The invention of claims 1 , 8, 1 7 or 21 , wherein said 
message comprises a facsimile message, and fur- 
ther comprising the step of: 

20 

a. forwarding said facsimile message to 
another device. 

27. The invention of claim 26, wherein said another 
device is a facsimile machine; or 25 
wherein said another device is said wireless device. 
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